Atmospheric concentrations and deposition fluxes of PCDD/F and PCB have been evaluated over a 1-year period in a Mediterranean coastal lagoon (Etang de Thau, France). Indicative PBDE air concentrations in the hot season are also reported in this work. ∑2,3,7,8-PCDD/Fs and ∑18PCBs (gas + particulate) air concentrations ranged from 67 to 1700 fg m−3 and from 13 to 95 pg m−3, respectively whereas ∑8PBDEs (gas + particulate) summer time levels varied from 158 to 230 pg m−3. The PCDD/F and PCB atmospheric occurrence over Thau lagoon and subsequent inputs to the surface waters are determined by an assemble of factors, being the seasonality of atmospheric concentration, the air mass origin and meteorological conditions important drivers. Total (wet + dry) ∑2,3,7,8-PCDD/Fs and ∑18PCBs deposition fluxes to Thau Lagoon waters are 117 and 715 pg m−2 d−1, respectively.
, [Jurado et al., 2004] and [Jurado et al., 2005] ). In addition, physico-chemical properties of POPs may favor long range atmospheric transport to other areas, even reaching remote zones ([Wania and Mackay, 1996] and [Lohmann et al., 1999a] ). After deposition these contaminants are distributed into various environmental compartments, bioaccumulate and are considered potent toxicants, capable of producing a wide spectrum of adverse health effects in biota and humans ([Safe, 1984] , [Safe, 1990] and [Vreugdenhil et al., 2002] ). POP airborne concentrations in a specific region will be driven by local emissions as well as inputs arriving from other areas. Local inputs are mainly derived from on-site industrial and agricultural activities, vehicles, residential heating facilities and POPs mobilization from environmental reservoirs (e.g. soils, vegetation or water bodies) present in the area
Analytical determinations 1
Details on the extraction and analytical procedures are presented in supporting information 2 (Text S1). Briefly, QFFs and PUFs were Soxhlet extracted separately with n-3 hexane/acetone (220:30 volume/volume) for 24 hours after being spiked with 13 C-labeled 4 PCDD/Fs, PCBs and PBDE internal standards. Extract purification was executed with an 5 automated clean-up system. This method, previously used in our laboratory, has proven a 6 high quality purification of the studied POPs (Vives et al., 2007) . Two fractions were 7 collected: one containing mono-ortho PCBs, indicator PCBs and PBDEs and one 8 containing non-ortho PCBs and PCDD/Fs. Purified extracts were concentrated to near 9 dryness, 13 C-syringe standards were added and a final volume of 30 µl was adjusted. 10
Analyses of PCDD/Fs, PCBs and PBDEs were performed by isotopic dilution high 11 resolution gas chromatography high resolution mass spectrometry (HRGC-HRMS) 12 according to EPA1613, EPA 1668 and EPA 1614 methods (US EPA, 1994 , 1999b , 2003 . 13 14
Quality assurance /Quality control (QA/QC) 15
QFF were individually wrapped in aluminum foil, baked at 450 ºC for 8 h and then stored 16 at -18 o C in a sealed plastic bag until used. PUFs were Soxhlet extracted with acetone 17 during at least 24 hours before use, dried in a dessicator under vacuum and individually 18 wrapped in n-hexane rinsed aluminum foil. Both cleaned QFF and PUF were placed in a 19
Teflon sealed metallic transport container. Field blanks, consisting on cleaned QFFs and 20 PUF mounted in the sampling head, transported to the sampling area, mounted in the 21 sampler, dismounted and transported back to the laboratory were also collected and then 22 processed together with the samples. Procedural blanks (sampling) consisting on clean 23 filters and PUFs (packed in the lab and untouched until analysis) were employed in order to 1 evaluate the potential contamination of samples due to handling and storage during the 2 sampling campaign. Procedural blanks (analysis) consisting on only extracting solvent 3 (Soxhlet extracted and cleaned-up as for the samples) were also processed for each batch of 4 fourteen samples. Procedural blanks showed similar levels to field blanks so no 5 contamination of samples during storage in the laboratory or transport occurred. 6
Breakthrough was tested in a previous campaign in the same place and similar conditions 7 and was found to be 10 % (Castro-Jiménez et al., 2008) . 8 PCDD/F and PCB blank values were in general at limit of detection (LOD) levels except 9 for some congeners, for which the average concentrations estimated using the levels 10 measured in both PUF and filter blanks were 8 % of the concentrations measured in the 11 samples (Tables 1 and 2 April and November total concentrations were excluded for discussion (Table 1 ). In the 15 case of total PCB concentrations (driven by gas phase concentrations), only gas phase 16 concentrations were considered for discussion for the mentioned months (Table 2) . 17
Gas phase PBDE blank values for all congeners measured were in general equal or higher 18 than the concentrations measured in the samples except for three of them (corresponding to 19 the months of May, July and August 2007). Samples presenting high blank levels were not 20 considered. Particulate phase blank levels were high only in four samples, which were 21 discharged. For the accepted samples, 8PBDEs average blank values were 4 and 15 % 22 of the gas and particulate phase 8PBDE concentrations (18% in only one case), 23 respectively (Table S6) . Discussion on PBDE occurrence and ambient levels only 1 considered the three months were both gas and particulate phase concentrations were 2 available, corresponding to the warm period of the year (May, July and August 2007) . 3
POPs concentrations reported were not corrected for blank values. 4
Standards (natives + 13 C-compounds) were introduced in the chromatographic sequence to 5 evaluate possible variations during the time of analyses. Chromatographic peaks of target 6 compounds were only considered when complying with the following QA/QC criteria: (1) 7 the retention time of target compounds were ± 3s of those observed for the corresponding 8 standards; (2) experimental isotopic ratios of natives compounds were within ± 20% of the 9 theoretical ratio and (3) peaks were at least 3 times higher than the noise. LODs were 10 calculated on the basis of a signal to noise ratio of 3/1 in real samples (therefore taking into 11 account the matrix effect and the influence of both processing and analytical steps) and 12 ranged from 0.01 to 5 fg m -3 depending on the POPs family, congener and sample analyzed. 13 PCDD/F, PCB and PBDE average recoveries throughout the whole analytical method 14 (extraction-cleanup-analysis) ranged from 46 to 84 %, 34 to 97% (except for CBs-28 and 15 52: 21%) and 62 to 130% (except for BDE-28: 38%), respectively. Results were corrected 16 by recoveries (isotopic dilution method). 17 18
Wet and dry deposition fluxes 19
Atmospheric concentrations (gas and particle phase) of PCBs and PCDD/Fs were combined 20 with temperature and rainfall measured at the meteorological station in Sète in order to 21 estimate the wet and dry deposition fluxes as well as to study their seasonality in Thau 22 lagoon. Gaseous and particulate atmospheric concentrations were interpolated using a 23 polynomial fitting approach in order to have a continuous time series. The methodology 1 used to calculate dry and wet deposition is similar to the one described in Castro-Jiménez et 2 al. (2009) cycle (exhibiting considerably lower height in winter time and therefore less favoring 13 dispersion of local emissions) and the increase of diffuse domestic heating (combustion) 14 sources during colder conditions (Lohmann and Jones, 1998; Lee et al., 1999; Coutinho et 15 al., 2007) . 16 17 Atmospheric concentrations of dioxin-like and indicator PCBs are 19 reported in this work (Table 2) . DL-PCB ambient concentration (gas + particulate) varied 20 from 1 to 8 pg m -3 , whereas indicator PCB levels ranged from 11 to 87 pg m 
PBDEs 15
Ambient air concentrations of PBDE are reported in this work for three months. 8PBDEs total air concentrations (gas + 17 particulate) varied from 158 to 230 pg m -3 (Table 3) .
PBDE atmospheric concentrations in 18
Thau lagoon during summer are driven by gas phase levels which ranged from 156 to 227 19 pg m -3 , whereas particulate phase levels ranged from 1 to 18 pg m -3 (Table S6 ). These 20 concentrations correspond only to the period May-August 2008 (see section 2.3.) when 21 temperatures between 19 and 22 °C were recorded (Table S1) Contaminant congener patterns (gas + particulate) are presented in Figure 1 . 10 PCDD/Fs: Two groups of patterns were identified. The first group (T1, T2, T7, T11 and 11 T12) was characterized by a significantly higher predominance (t-test, p<0.001) of higher 12 chlorinated dioxins compared to the second group (T4-6, T8, T9 and T13). OCDD 13 accounted in the first group for the 48 ± 3% and 19 ± 1% of the 2,3,7,8-PCDD/Fs and 14 Cl 4-8 DD/Fs, respectively ( Figure 1A ). The second group was characterized by greater 15 predominance of furans congener 1, 2, 3, 4, 6, 7, for the 13 ± 4% of the 2,3,7,8-PCDD/Fs, and TCDF accounted for the 22 ± 2% of the 17 Cl 4-8 DD/Fs ( Figure 1B ). The existence of these two situations indicates that there is not a 18 net and uniform pattern arriving to the area and therefore different sources may be driving 19 the overall PCDD/F atmospheric pattern (and concentrations) over Thau lagoon and 20 subsequent loads to surface waters. Although some indications of sink/source profiles were 21 found for both groups of patters, not a clear evaluation on their distant (sink) / local 22 (source) characteristics could be made according to the classical approach based on 1 congener pattern differences (Brubaker and Hites 1997, Lohmann and Jones, 1998) . 2 3 PCBs and PBDEs: DL-PCB pattern was characterized by a predominance of CB-118 (65 ± 4 1%) followed by CB-105 (20 ± 1 %). Similar patterns were observed both in the gas and 5 the particular phases. Regarding indicator PCBs, congeners -101 (25 ± 4%), -153 (20 ± 4%) 6 and -52 (23 ± 8%) were more abundant. Particulate phase pattern presented high variability 7 depending on the sampling, most probably due to the low particle phase indicator PCB 8 concentrations. Congeners BDE-47 (45 ± 0.5%) and -99 (39 ± 0.2%) predominated in the 9 total (gas + particle) and in the gas phase patterns, whereas an enrichment of BDE-209 was 10 observed in the particulate phase pattern, accounting for the 70 ± 17% of the pattern. 11 12
Influence of air mass origin 13
To further investigate the atmospheric occurrence of POPs (in particular PCDD/Fs) in the 14 Thau lagoon airshed, the air mass origins during the sampling events were studied. Five 15 days (120h) back trajectories (BT) were calculated using the HYSPLIT model. Trajectories 16 were generated from the sampling location every 6h at four different heights (50, 100, 500 17 and 1000 m) above the sea level. BT frequency plots are presented in Figure 2 The studied area is frequently under influence of strong Tramontane wind events, blowing 3 from NW direction. Higher wind speeds are associated with a contaminant dilution effect 4 due to a greater height of the mixed boundary layer, the dispersion of local emissions and 5 the introduction of cleaner air in the local environment (Lohmann et al., 1999b (Lohmann et al., , 2003 . 6
There will be a combined effect between air masses coming from the Atlantic (low 7 pollutant loads) and local strong winds events. Under these conditions, PCDD/Fs ambient 8 levels and inputs to the aquatic system will decrease. On the contrary, when air masses are 9 coming from continental Europe and no local winds occur, a higher atmospheric load of 10 pollutants can be expected therefore increasing atmospheric inputs to the lagoon (see also 11 fluxes discussion below). In addition, the PCDD/Fs seasonality (higher concentrations in 12 winter time, section 3.1.1.) may certainty play an important role on the final PCDD/Fs 13 atmospheric levels over Thau lagoon and deposition into the system. 14 15 Interestingly, PCDD/F and PCB concentrations measured February 2008 were more than 3-16 fold times higher than the levels measured in the same week of February 2007 (Table1). 17
We hypothesize that these differences can be attributed to a combined effect of a different 18 air mass origin and meteorological conditions during the sampling events. Trajectories 19 corresponding to the sample taken in February 08 came from continental Europe (Figure 2) , 20 potentially transporting a higher load of pollutants (see above) whereas air masses 21 trajectories corresponding to the sample February 07 had an Atlantic influence. That could 22 also explain the different congener patterns observed ( Figure S2 ) for both samples. In 23 addition, precipitation events were registered in the sampled week of February 07 1 (44.6mm) whereas almost no precipitation was recorded in February 08 (0.2mm) ( Table  2   S1 ). This may contribute as well to the decreasing of ambient levels measured in February 3 2007 since airborne contaminants were most probably washout from the atmosphere. The dominance of dry deposition compared to wet deposition on a yearly basis for the Thau 21
Lagoon system is likely to be a regional attribute of the relatively dry climate. In Results from non-ortho PCB in April and all congeners in Nov-07 are only gas phase concentrations 
